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i
Common Situational Awareness %7

 To achieve the efficiency gains necessary to support the increasing
demands on the NAS, common situational awareness is mandatory
for all Airspace Users and ANSPs

« Common Situational Awareness is enabled by information sharing
through System Wide Information Management (SWIM) initiatives

 New applications and decision support tools must take advantage
of the timely, accurate information that is shared via SWIM to
provide users with common situational awareness for optimum use
of the airspace

 The resulting set of data, functional services, and end-user
applications can provide necessary benefits with infrastructure cost
reductions as the first step towards SWIM-enabled operations
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Overview of LM R&D Activities %7

 To validate the information sharing concepts and demonstrate the
benefits of enhanced common situational awareness, SWIM-based
applications, services and infrastructure were prototyped

« Two key operational threads in the NAS have been the focus of the
LM SWIM test bed:

— Flight data sharing using the URET/ERAM Flight Object
— Special Activity Airspace (SAA) management (SAAs include SUAs, MOAs, etc.)

» The LM SWIM test bed models real NAS operations using
representative automation systems

— Washington, DC (ZDC) Air Route Traffic Control Center (ARTCC)
Richmond Virginia Airport Tower
Delta Airlines Operations Center (AOC)
ATC System Command Center (ATCSCC)
Patuxant River Naval Air Station
Live, recorded scenarios from a day in the NAS
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Flight Object Overview P2

 The Flight Object was deployed to the field as part of URET in 2001

e Taking the next step, the Flight Object R&D prototype:
— Is based on ICAO flight data and the URET Flight Object
— Provides a platform and middleware independent open XML format
— Is designed to facilitate adding new fields to support new applications

« ERAM has extended the Flight Object content and added new
capabilities

— ERAM Flight Object forms the basis of the FAA-Eurocontrol Flight
Object Harmonization effort for the US

— ERAM Flight Object forms the basis of the next generation flight plan
under development by the US FPLSG for ICAO standardization

The URET and ERAM Flight Object forms the foundation for
O&M benefits to NAS Service Providers and Users
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FDIO Overview %7

» The FDIO system is currently deployed in Terminal and Tower
environments and provides entry and display of flight data from the
Host Computer System

 The current FDIO system uses '70s technology keyboard, display
and flight strip printer to manage flight data and print strips

— FDIO has sustainment issues and needs a technology refresh

 There are a number of other En Route / Terminal systems that use
the FDIO interface to access flight data (e.g., EFSTS, PDC/TDLS,
DSP, San Juan D-position, etc.)

— These systems all provide limited capabilities because their flight
data access Iis restricted by the FDIO interface

— There is a large infrastructure support cost required to maintain these
because each was developed as a unique, stand-alone application
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Current FDIO Environment
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SWIM Enabled FDIO Environment

En Route - ARTCC Terminal / Tower

Electronic
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Common FD
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Client
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Common FD
Client

Common Flight Data Client provides:

» Flight Object access, incl. Local repository

« Common Flight Data Services (APIs)

» Focus investment on application benefits,
not re-implementing infrastructure
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FDIO R&D Prototype Overview

e This LM R&D prototype provides the basis for a technology refresh
solution for FDIO

Richmond Tower

— Java client, using Flight
Object data published in
a SWIM environment

Taxi

— Prototype FDIO CHI
based on the URET/ o | _ s
ERAM Aircraft List display
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— Pop-up templates
provide improved data —
entry efficiency
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Flight Plan Pre-Processor Overview %7

 The Flight Plan Pre-Processor is a new capability for Airspace
Users (e.g., Airlines, Business Jets, GA, Military) to optimize pre-
flight (and in-flight) collaboration

* Provides Airspace Users with a flight plan trial capability that uses
the operational FDP algorithms and airspace adaptation

— Processes submitted flight plans exactly as the operational ATC
system will and provides feedback to the Airspace Users

* |dentical airspace adaptation, restrictions, route status for ANSPs
and Airspace Users = Common Situational Awareness

* Provide Airspace Users with a mechanism to express their intent
earlier and more accurately

Benefits — Enhances the ability to file efficient routes, avoid restrictions,
enhances economic performance of the Users and the efficiency of the NAS
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Current AOC Flight Data Interface
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SWIM Enabled AOC Flight Data Interface
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Fp3 Sample Views — Main Screen

Delta Airlines Operations

Flight Plan Summary/Selection
calisign | Staus | ver | DeptTime | amitude | Speed | Ac Tvpe | Equip | Eror | Restr | Prerrt | sas | Route / FP Text | memarks
DAL1D1 | Unsubmitted| 1 |L 11/04 1400 | 380 | 420 | E774 | SIS | =) | - RIC.SIE.J55E050130
DAL1418 | ACTIVE |SWM| A 11i04 1438 | | 441 | wDsE | _ _ _ _ [EDL S EMI.J48 MOL WOMAC 2 ATLH 550
DAL1RS0 | ACTIVE |SWiM| A 11i04 1428 | | 445 | mDsE | . . _ . [EOS 1ENLI4E MOL WOMACZ ATLI 547
DAL1945 | ACTIVE (S| A 11ind 1401 | | 444 | BTIZ | _ _ _ | LGALWHE V378 BAL DCAM 424
DALZE] AGTIVE S| A 11/04 14:09 419 | Braz , , ATL/BPA.J14.RIC.OTTE B/ 452
DAL30 : : 11i04 . 7 - 1 |RIC.EN 0
DAL345 | ACTIVE | SViM| A I | 4z7 | A _ _ _ | 1 ATLIRICZ4E071 OTT DYLINZ EWR
DALS04 |  ACTIVE | SVvMm| A _ _ _ _ _ 7 | _ IATLJRICZ32076. FXT KORRY3 LGA
DALEAD | ACTIVE | SWiM | A = | 443 | | _ _ _ | ATL i SPA.14 RIC IRONS4 DCA 456
DALF77 | FILED WM | | | _ . . . _ | 3 |LGA.DCAIT454
DALETE ACTIVE | SVt | 2 = . _ FYD /ENl.J45 MOL MACEYZ ATLH 547

Messages
10:43: recon add - COA230
Add New Flight Edit Resubmit| File| Savetrajectory| Delete | Load FH file 31 e R | Dielete User Flights | 10:43: recon add - SWAZAS

“Add Flight Actions— - _ga1a0in Actions - Testing Actions-

10:43: recon add - DATETE
10:43: recon add - CONMIZ59
rInfarmation Actions — {1043 recon add - DAL 245

: 5 | T | 10:43: recon add - DALTTT
Showr Plan Details | Show Expanded Route | Show Trajectory | Show Restrictions | Show Pref Routes | Show SAAS | Show Feedback|

Displaying 11 Recards | Tue bdar 28 10:43:57 EST 2006

‘3 % -. \ |EﬂswimOl@tiIsme.’lEllswimOl@tiIsmeJll_';FF‘F‘F‘ - Delta Air1i|| Q 10:48 AM
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SAA Repository

» SAAsS were chosen to
demonstrate a basic type
of aeronautical data in
SWIM

« SAA status can be
changed by ATC (URET)
or via a Military Operator
(SAA Web Page)
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rd | Reload

Tools Window Help

| & http://aps01:6001/swim/sa

Patuxent Naval Air Station
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Demand Calculator

« The Demand Calculator is
an example of an
application that can
subscribe to SWIM data
and provide value-add
services to Users with
very little development
effort

The Demand Calculator
CHI is very similar to
current TEM capability, i R
but this Demand
Calculator is far more
accurate because it uses the A/C trajectory, which takes into
account restrictions and ATC Preferred Routes
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R&D Lab Physical Architecture

URET/ERAM Flight Data components Standard Commercial Products
] ) ) in an ESB “wrapper” provide provide messaging, security,
Pax River Naval Air Station shared SOA services in SWIM scalability
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ZDC ARTCC RIC Tower Delta (DAL) AO ATCSCC

Standard URET components, Java Clients subscribe to data
enhanced to export and import data from the Enterprise Service Bus
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Summary %7

» Information sharing via SWIM can start now with existing systems
that are in the field today

« SWIM-based applications, services and infrastructure provide the
following benefits

— Improved Common Situational Awareness
— Reduced infrastructure costs

— Improved efficiency of the NAS
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